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Abstract. The use of antibiotics in broiler rearing was and is still a widespread practice. Concerns about the 
risk of antibioresistance installation and safety of the products obtained from birds exposed to antibiotics 
make this issue one of extreme importance. The purpose of this research was to investigate the development 
of erythrocyte and leukocyte counts in broilers subjected to experimental overdose of an erythromycin based 
product. Two experimental groups of broilers (n = 12) were subjected to treatment with erythromycin based 
product (5X respectively 10X therapeutic dose) over a 5 day period and a control group (n = 12) was kept in 
identical conditions of housing and feeding. Blood samples were collected from the investigated birds post-
treatment, respectively at end of the experimental period. Investigations focused on the main hematological 
parameters: erythrocytes and leucocytes counts, hemoglobin, hematocrit, mean erythrocyte constants (MCV, 
MCH, MCHC) and the proportion of leukocyte subpopulations. Individual and mean values were 
statistically analyzed using ANOVA applications. The recorded values for the investigated hematological 
parameters showed minor fluctuations in mean and individual data. Statistical analysis revealed no 
significant changes in the investigated parameters except for hemoglobin concentration (p=0.0002), MCHC 
(p= 0.0004) and monocyte subpopulation where the recorded differences were considered very significant (p 
= 0.0021). The data from the experiment show that the overdose of the erythromycin based product did not 
cause major changes in the investigated parameters. Statistically significant alterations were only observed in 
the monocyte subpopulation of the group exposed to 5X therapeutic dose not the one exposed to the 
maximum dose (as it would be expected). In the context this experiment the monocytosis post-treatment can 
be attributed to prolonged persistence of these cells in the bloodstream associated with a possible stimulation 
of the nonspecific defense systems in the birds treated with the intermediary dose. 
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INTRODUCTION 
 
The use of antibiotics in broiler rearing was and is still a widespread practice. 
Concerns about the risk of antibioresistance installation and safety of the products obtained 
from birds exposed to antibiotics make this issue one of extreme importance.  Antibiotics are 
known promoters of growth and have a widespread use in farming both as curative and 
preventive therapy. This sometimes needless usage led to concerns about the rise of 
antibioresistant strains of bacteria as well as the persistence of drug residues in the products 
provided my these animals (Ognean et al., 2011)  Erythromycin thiocyanate based products 
are widely spread in avian practice. Although they have been in use for more than a decade, 
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the hematological effect of such products has yet to be fully investigated. The purpose of this 
research is to evaluate the effect of increased doses on the hematological parameters of 
broiler chicken and determine early (intra vitam) signs of such doses. This comes as an aid to 
farmers who, due to accidental over dosage of antibiotic based products suffer losses because 
of residues found in meat or other animal products and also may serve as cheap routine tests 
indicating the need for more expensive residue determination investigations.  
 
MATERIALS AND METHODS  
 
The research was based on the development of the hematological parameters in two 
experimental groups of broiler chicken Ross 308 (n=12) given an orally administered 
erythromycin thiocyanate based product (Eritrovit) in multiple doses of 5X respectively 10X over 
a period of 5 consecutive days, and a control group kept in identical housing and feeding 
conditions. Blood samples were taken by puncturing the basil vain, using EDTA as anticoagulant 
after the treatment period for the experimental groups respectively at the end of the experiment 
for the controls.  The samples were processed and the following parameters were determined: cell 
counts, using the hemocytometic method, hemoglobin concentration using the spectrophotometric 
method, PCV (hematocrit) using the microhematocrit method. The mean erythrocyte constants 
were determined on the aforementioned parameters. The differential leukocyte counts were 
performed on panoptically stained smears. The obtained data was processed and analyzed using 
statistical applications, InGraphPad and OriginPro. 
 
RESULTS AND DISCUSSIONS 
 
The data obtained from the investigations highlighted a mean value of 24.47±0.65 T/l for the 
control, 2.25±0.53T/l for the group treated with 5 times the therapeutic dose and 2.24±0.55 for the 
group treated with the maximal dosage of 10 times the normal dose (Fig. 1). 
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Fig. 1 Development of the total number of erythrocytes in the investigated groups of broiler chicken 
(Ross 308) 
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Statistical analysis did not show any significant differences amongst the 3 investigated 
groups, the values obtained being more or less similar amongst them. 
Hemoglobin concentration presented a decreasing trend in the mean and individual values 
(Fig.2.). The control group presented a mean value of 7.10±0.12 g/dl with a marked decrease to 
6.35±0.73 g/dl in the group treated with 5 times the therapeutic dose and 6.47±1.00 in the group 
treated with the maximal dose. 
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Fig. 2 Development of the hemoglobin concentration in the investigated groups of broiler chicken  
(Ross 308) 
 
 
Statistical analysis showed significant differences between the 3 investigated groups 
(p= 0.0002). These differences can be attributed to the presence of the thyochyanate group in 
the medicinal product. Chung and Wood (1970) show the formation of cyanide starting from 
thiocyanate using hemoglobin itself as a catalyst. Furthermore this research comes to 
complement the observations made on humans by Kumar et al., (1991) who mentions a 
decreased level of hemoglobin in chronic exposure to cyanide.  
 
Although further research is needed in this field these mechanisms explain to a certain 
degree the development of hemoglobin concentration in the investigated groups of broiler 
chickens (Ross 308). The PVC (hematocrit) presented a slight increasing tendency from a mean 
value of 33.87±5.82 % in the control to 38.10±5.66% in the group treated with the intermediary 
overdose (5X) respectively 38.12±3.63% in the group treated with the maximal dose (Fig.3). 
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Fig. 3 Development of the PCV (Ht) in the investigated groups of broiler chicken (Ross 308) 
 
 
Statistical analysis did not show significant differences amongst the investigated groups.  
The mean erythrocyte constants showed specific developments characterized by a slight 
increase in the MCV (Fig.4) of the experimental groups, 178.80±54.35fl for the group treated 
with 5X the therapeutic dose respectively 185.50±52.97 fl in the group treated with the maximal 
dose compared to the control (153.15±43.47 fl) 
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Fig. 4 Development of the MCV in the investigated groups of broiler chicken (Ross 308) 
 
The MCH oscillated in intervals of 30.08±7.42-34.09±10.01 pg with the maximum value 
found in the control group and the minimum in the group treated with 5X the therapeutic dose (Fig.5). 
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Fig. 5 Development of the MCH in the investigated groups of broiler chicken (Ross 308) 
 
 
Statistical analysis did not highlight any significant differences amongst the 3 investigated 
groups. MCHC development was characterized by a statistically significant (p=0.004) decrease 
(Fig.6) in the values of the experimental groups (17.08±3.71g/dl respectively 17.17±3.43 g/dl) 
compared to the control group (24.13±5.83g/dl). 
 
Control 5X Dose 10X Dose
10
15
20
25
30
35
M
C
H
C
g
/d
l
 
 
Fig. 6 Development of the MCHC in the investigated groups of broiler chicken (Ross 308) 
 
These changes can be associated with the decrease in hemoglobin and the formation of 
cyanide from the thiocyanate group found in the medicinal veterinary product. Leukocyte 
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parameters presented a slight decrease in the number of leukocytes in the experimental 
groups (Fig.7) from 14.67±4.38 G/l in the group treated with 5X the therapeutic dose to 
11.88±4.20 G/l in the group treated with 10X the dose.  
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Fig. 7 Development of the leukocytes in the investigated groups of broiler chicken (Ross 308) 
 
Statistical analysis however did not find the differences to be statistically significant in 
the comparison with the values found in the control. Leukocyte showed particular developments 
characterized mainly by small oscillations with no statistical significance except for the 
monocytes The heterophiles presented mean values of 54.42±9.73% for the control group, 
50.50±9.85 % for the group treated with 5X the therapeutic dose and 51.08±11.16% for the group 
treated with the maximal dose (Fig.8). 
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Fig. 8 Development of the percentage of heterophiles in the investigated groups of broiler chicken  
(Ross 308) 
159 
 
The differences found in this parameter were not significant, the Tukey test attributing a p 
value of 0.6062.The eosinophiles ranged in the interval of 2.83±1.47-4.00±3.01% (Fig. 9).  
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Fig. 9. Development of the percentage of eosinophiles in the investigated groups of broiler chicken  
(Ross 308) 
 
The oscillations found in this parameter were not statistically significant (p=0.4161). The 
presence of basophiles was rare; their values were close to 0 in the investigated groups of chicken.  
Lymphocyte subpopulations percentages showed small variations, with no statistical 
significance, raging in the interval of 26.17±10.94-31.92±9.60% (Fig.9). 
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Fig. 9. Development of the percentage of lymphocytes in the investigated groups of broiler chicken  
(Ross 308) 
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Monocytes percentages showed average values of 9.83±5.52 for the control group, with 
an increase to 19.25±7.20 in the group treated with 5X the therapeutic dose and 13.42±5.14 in the 
group treated with the maximal dose (Fig. 10). 
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Fig. 10 Development of the percentage of monocytes in the investigated groups of broiler chicken  
(Ross 308) 
 
Statistical analysis showed significant differences in the percentage of monocytes found in the 
investigated groups (p= 0.0021). In the context this experiment the monocytosis post-treatment can be 
attributed to prolonged persistence of these cells in the bloodstream associated with a possible 
stimulation of the nonspecific defense systems in the birds treated with the intermediary dose 
The results of the study indicate that the main parameters influenced by the over dosage 
were hemoglobin concentration, MCHC and monocyte subpopulation. These findings 
complement the work of other researchers in the filed by taking a step further in determining the 
effect of medicinal products on the hematological parameters. Although Al-Mayah et al., (2005), 
Ognean (2011) mention that hematological parameters are not influenced by antibiotic treatment 
at regular and double dosage, this research points out early modification in hematological 
parameters indicating over dosage. 
 
CONCLUSIONS 
 
1. The investigations undertaken to determine the effect of a erythromycin based 
product (Eritrovit) highlighted the fact hematological investigations proved to be a useful cost 
effective tool in determining over dosage in broiler chicken (Ross 308); 
2. The influence of the over dosage was mainly seen in the erythrocyte parameters 
respectively hemoglobin (p=0.0002) and MCHC (p= 0.0004); 
3. The decrease observed in hemoglobin can be attributed to the presence of the 
thiocyanate group in the active substance found in the medicinal product. 
4. Leukocyte populations were influenced only in the percentage of monocytes that 
showed a non doze dependant tendency towards monocytosis that in the context this can be 
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attributed to prolonged persistence of these cells in the bloodstream associated with a possible 
stimulation of the nonspecific defense systems in the birds treated with the intermediary dose. 
5. Although further research is needed in this filed, the hematological investigations 
may be a useful tool in detecting drug over dosage. 
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